**Abstract**

Accumulating findings have shown that psychosocial stress is implicated in the pathobiology of multiple sclerosis. Most of studies regarding psychosocial stress have focused on the onset or relapse of the symptoms, aiming to examine the effects on the "demyelination". In this study, we sought to investigate whether psychosocial stress affects remyelination, not demyelination since our previous study indicated that psychosocial stress substantially changes myelination only during myelin-developing phase. In order to accomplish this, myelin in the medial prefrontal cortex (mPFC) was depleted with cuprizone and the effects of subsequent social experience on remyelination were evaluated. Interestingly, myelination in the mPFC were severely impaired in socially isolated mice after myelin depletion. We also found that social isolation for 4 weeks increased the levels of interleukin-6 (IL-6) in the mPFC. Moreover, insufficient remyelination in the mPFC of socially isolated mice after myelin-depletion was improved by the administration of IL-6 inhibitor. To validate of the effects of IL-6 on myelination, we performed a neuron-oligodendrocyte co-culture and found that IL-6 treatment markedly interfered with myelination. This study, for the first time, provided direct evidence that social experience is associated with the extent of remyelination through IL-6 expression in mice. Together, these findings suggest that psychosocial stress might disturb remyelination though IL-6 and its relevant brain functions in patients with aberrant myelination such as MS, schizophrenia and mood disorders.
